In-vivo distribution and erythrocyte binding characteristics of cyclosporin in renal transplant patients.
The pharmacokinetic parameters of cyclosporin, a potent immunosuppressive agent, show large intra- and inter-individual variability, possibly because of the different analytical methods used. A recently developed cyclosporin-specific radioimmunoassay has been used to study the in-vivo distribution and binding characteristics of cyclosporin in whole blood, plasma and erythrocytes of fifteen renal transplant patients. The profiles of cyclosporin concentration-time curves after an oral dose of cyclosporin had either one peak (ten patients, group A) or two (five patients, group B). Essentially no difference was observed between the two groups in the relationship between equilibrium cyclosporin concentrations in erythrocyte and plasma as a function of whole-blood concentration. The equilibrium in-vivo cyclosporin concentrations in erythrocyte and plasma were, however, markedly lower than those previously observed under in-vitro conditions. The ratio of cyclosporin concentration in erythrocytes (CE) to that in plasma (CP) changed with time, in inverse proportion to the change in cyclosporin concentration in blood, over the range 0.63-2.80 in individual patients with an average of 1.36 +/- 0.07 (mean +/- s.e.m.) for group A and 1.42 +/- 0.23 for group B. The apparent cyclosporin binding affinity (Kd) to erythrocytes under in-vivo conditions averaged 452.2 +/- 47.6 nM (543.5 +/- 57.2 ng mL-1) for group A and 419.4 +/- 41.2 nM (504.1 +/- 49.5 ng mL-1) for group B, whereas apparent cyclosporin binding capacity (Bmax) of the blood cell averaged 0.83 +/- 0.07 nmol mL-1 for group A and 0.78 +/- 0.07 nmol mL-1 for group B. Significantly reduced average Kd (262.7 +/- 40.2 nM or 315.8 +/- 48.9 ng mL-1, P < 0.01) and Bmax (0.56 +/- 0.08 nmol mL-1, P < 0.05) values were observed during the period after Tmax (4-12 h after the drug ingestion) in group A patients. Apparent Kd and Bmax, determined by a nonlinear regression technique, were 131.6 +/- 29.4 and 1088.0 +/- 114.7 nM (158.2 +/- 35.4 and 1307.8 +/- 137.9 ng mL-1) and 0.178 +/- 0.024 and 0.814 +/- 0.078 nmol mL-1, respectively, during the 4-12 h period in group A patients. These findings reveal distinct differences in in-vivo distribution of cyclosporin and the binding characteristics of the compound to erythrocytes from those previously observed under in-vitro conditions. The significantly lower Kd of cyclosporin binding to erythrocytes during the elimination phase suggests a potential effect of cyclosporin-containing erythrocytes or of cyclosporin contained in erythrocytes during cyclosporin treatment.